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Abstract 
Past research has established that phonological awareness skills are an important 
precursor to the development ofreading (Jenkins & Bowen, 1994; Catts & Karnhi, 1986; 
Bradley & Bryant, 1978; Frith, 1981). Results of numerous phonological awareness 
training programs have been published (Ball & Blachman, 1988, 1991; Lundberg, Frost, 
& Petersen, 1988; Bradley & Bryant, 1983, 1985), however, none have compared the 
roles of professionals involved in teaching phonological awareness skills. Additionally, 
the effectiveness of various service delivery models has not been reported. This study 
was conducted to examine the effectiveness of a phonological awareness training 
program on kindergarten children's phonological awareness and literacy skills. 
Furthermore, the role of the speech-language pathologist in instructing phonological 
awareness was investigated. The study also examined the phonological awareness and 
reading skills of speech-language impaired children. 
The subjects consisted of 45 kindergarten children selected from two elementary 
schools in central Illinois. These students were enrolled in half-day kindergarten 
classrooms and were grouped according to time of attendance and school placement. 
Subjects were divided into three groups including collaborative, consultative, and control 
groups. Each subject was administered The Phonological Awareness Test (Robertson & 
Salter 1997) to assess their phonological awareness skills; and the Letter-Word 
Identification Subtest of The Woodcock-Johnson Test oflntelligibility (Wooccock & 
Johnson, 1990) to assess their reading abilities. 
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Results of this study revealed several interesting findings. First, a significant 
relationship was found between children enrolled in phonological awareness training and 
their phonological awareness skills. In addition, results of the present study indicated that 
the most effective service delivery was a collaborative model with the speech-language 
pathologist working in conjunction with the classroom teacher. This study also revealed 
that a consultative service delivery model was effective in phonological awareness 
training. Speech-language impaired children were also found to benefit from the 
implemented phonological awareness training program. The results of this study did not 
find a significant increase in kindergarten children's reading skills following 12 weeks of 
phonological awareness training, however, children who participated in the phonological 
awareness training programs demonstrated higher phoneme/grapheme correspondence, 
identification of sounds in words, and segmentation skills than children enrolled in a 
traditional kindergarten curriculum. 
These findings suggest that phonological awareness training significantly 
increases kindergarten children's phonological awareness skills. In addition, findings of 
this study indicated that speech-language pathologists collaborating with classroom 
teachers can effectively provide phonological awareness training to kindergarten children. 
Furthermore, results suggested that speech-language impaired children also benefit from 
phonological awareness training. 
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CHAPTER I 
Introduction 
Most cultures have a fully developed spoken language, but only a minority of 
these exist in a written form. Where there is a written form, many speake~s do not, and 
cannot use it effectively (Ball & Blachman, 1991). An estimated 35 million American 
adults (20% of the adult population) have difficulty reading (Stedman & Kaestle, 1987). 
Normally developing children acquire speech primarily through environmental 
exposure. Reading, on the other hand, almost always requires explicit instruction. The 
relationship between reading and spoken language is most evident in the vocabulary, 
syntax, and world knowledge both share. Despite commonalities between spoken and 
written language, the most fundamental differences between the two involve the 
perceptual and social bases of spoken language development and the explicit 
phonological awareness required to become a proficient reader . A large body of 
research indicates that phonological awareness is highly related to early reading ability 
(Blachman, 1989; Wagner & Torgesen, 1987). 
Phonological awareness refers to the explicit knowledge of the sound structure of 
a language. This includes the awareness that words are composed of syllables and 
phonemes, and that words can rhyme or begin/end with the same sound. Since English 
uses a sound-based representational system, one task faced by the beginning reader 
involves decoding a series of printed letters and storing their associated sounds in short 
term memory. The reader must then blend these sounds, which have been temporarily 
stored, to form words. Reading and spelling require explicit awareness of the sound 
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segments in words. Many children lack efficient phonological processing skills. For 
example, these children have difficulty recognizing and producing rhyming words, orally 
segmenting words into syllables or sounds, and identifying where in a word a specific 
sound occurs. Many instructional programs assume these requisite skills are in place 
when, in many cases, they are not present. Various training studies examining 
phonological awareness intervention have shown that students who receive direct 
instruction progress more rapidly in reading than children who have little or no training in 
this area (Lundberg, 1988; Lundberg, Frost, & Peterson, 1988). 
Speech-language pathologists have the opportunity and skills to play an important 
role in the development and implementation of phonological awareness training 
programs. Many language-impaired children experience significant difficulties learning 
to read and may be subsequently identified as learning disabled on the basis of their 
reading problems (Catts, Swank, Mcintosh, & Stewart, 1989; Kamhi, Catts, Mauer, Apel 
& Gentry, 1988). In order to prevent or limit the extent of early academic difficulties 
experienced by children, speech-language pathologists can incorporate speech-sound 
awareness training. Kamhi, Lee, & Nelson (1985) advocated that speech-language 
intervention include metaphonological objectives. Various service delivery models (pull-
out, collaborative, consultative) could be implemented to improve metaphonologic skills. 
Current teacher training methods too often omit instruction on phonological awareness 
with the result that even experienced teachers are found to lack insight both about the 
underlying reasons for the difficulties demonstrated by their students and even about the 
phonological composition of words (Brady, Fowler, Stone, & Winbury, 1994). Swank 
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(1997) suggested that speech-language pathologists can play a vital role in educating 
teachers about the importance of phonological awareness and its relationship to reading 
ability. She further stated that phonological awareness training for whole classrooms 
should be part of the curriculum and thus, the responsibility of the classroom teacher (not 
the speech-language pathologist). Swank (1997) suggested that referrals to special 
education for reading difficulties should be made only after failure in a phonological 
awareness program provided by the teacher. 
The purpose of the present study was to determine the effectiveness of 
phonological awareness training programs on phonological awareness and literacy skills 
as compared to a traditional kindergarten curriculum. The study also examined two 
methods of providing phonological awareness training. One method included a 
collaborative approach with the speech-language pathologist and classroom teacher 
working jointly to provide the training. The second method involved the classroom 
teacher providing services following training and observation of the speech-language 
pathologist. 
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CHAPTER II 
Review of the Literature 
In reviewing the literature for the present study, several areas of related research 
were considered. This chapter begins with a review of the broad range of skills children 
acquire as precursors to literacy. Phonological awareness is one important precursor to 
literacy. A normal developmental progression of phonological awareness skills will be 
presented. A discussion of the strong correlation between phonological awareness and 
reading abilities will follow (Bradley & Bryant, 1985; Swank & Catts, 1994). The next 
portion of this chapter will focus on the relationship of speech-language deficits and 
literacy difficulties. (Bird, Bishop, & Freeman, 1995; Kamhi, Lee, & Nelson, 1985). 
Because a specific goal of this study is to teach phonological awareness skills, various 
phonological awareness training programs and studies will be presented. The remainder 
of the chapter will focus on the role of the speech-language pathologist in teaching 
phonological awareness skills. 
Development of Literacy Skills 
Children acquire a broad range of interrelated skills and abilities as precursors to 
literacy. According to van Kleeck and Schuele (1987), early literacy development is 
influenced by literacy socialization. This includes exposure to literacy artifacts such as 
alphabet blocks, books, magazines, and other print items. Literacy events play an even 
more crucial role in acquiring knowledge. Examples of these events include observation 
of print in television ads as well as caregivers reading newspapers, maps, or other 
instructions. Most importantly is the organized event of reading stories to children. In 
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general, literacy socialization refers to the knowledge about literacy that a child absorbs 
by virtue of being a member of a family. 
Other literacy skills acquired before learning to read include knowledge of story 
structure, development of specialized vocabulary and awareness of the functions of print. 
Children begin to develop a specialized vocabulary for dealing with literacy during the 
preschool years. They come to understand words, such as "read, write, draw, page, story, 
and book" (van Kleeck, 1990). By five years of age, children have considerable 
knowledge of familiar scripts and story structure. Sulsby (1986) examined the 
differences between story telling and story dictation in 24 kindergarten children with a 
mean age of 5: 10. Twelve children clearly distinguished dictated from told stories as 
indicated by the use of reading-like intonation and written language wording for the 
dictated story. Ferreiro (1984) investigated three to five year old children's emergent 
writing. She found at the earliest stage, letters are viewed as objects that have names. 
The question "what does it say" is meaningless to a child at this stage who gives answers 
such as "letters" or "fives", because letters are not viewed as being symbolic. Eventually 
children realize that letters/words name something else. Although, children may 
understand what words correspond with names of objects, they do not yet comprehend the 
grapheme/phoneme correspondence. 
Preschoolers obviously learn much about literacy before actually learning how to 
read. It is not uncommon for children to enter kindergarten with the ability to recite the 
alphabet, recognize letters, use a computer, write their name and a few other words, and 
sight read a dozen or more written words (Catts, 1991). Children who begin school with 
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such extensive knowledge about literacy have a considerable advantage in learning to 
read over c;hildren who have been exposed to fewer literacy experiences. 
In addition to learning about the functions of written language, conscious 
knowledge of the properties of language (metalinguistic skills) are necessary for 
developing literacy. An awareness of two properties are particularly important to the 
beginning reading process (van Kleeck & Schuele, 1987). First, word consciousness is 
the realization that words and their properties can be isolated from the meaning denoted 
by the word. Examples of this are word length (metalinguistic skills) and sounds 
(metaphonological skills). Types of early word consciousness include substituting 
nonsense for real words Gerjawing means jumping), inventing new words by combining 
words (ballkite means frisbee), and questions or comments about word usage (that's not a 
sofa, that's a couch). Second, children need to realize that language is a system of 
sounds, words, and rules for their combination. Early awareness that language consists of 
individual words is demonstrated by segmenting words from sentences and asking 
meaning (What does "before" mean?), and playing with word substitutions (that drives 
me banana/nuts/trees). The awareness that words are represented by sounds is called 
phonological awareness. 
van Kleeck and Schuele (1987) further elaborated and stated that phonological 
awareness includes the ability to "segment the spoken word into its component 
phonological units and synthesize these units to produce a word". Other investigators 
provide a variety of definitions of phonological awareness with differing points of 
emphasis. Hakes (1982) simply stated that knowledge about the speech sound structure of 
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language is called phonological awareness. A more thorough definition was provided by 
Stackhouse (1997), who suggested that phonological awareness is the ability to reflect on 
and manipulate the structure of an utterance as distinct from its meaning. Catts (1991) 
stated that phonological awareness is the explicit awareness of the sound structure of 
language. His definition included that words are composed of syllables and phonemes, 
and that words can rhyme or begin/end with the same sound segment. Phonological 
awareness skills can be facilitated by environmental experiences such as sound awareness 
games, nursery rhymes, letters, and alphabet books. These skills may be developed 
through modeling, encouraging, and reinforcing play that focuses a child's attention on 
speech sounds (van Kleeck & Schuele, 1987). 
Phonological Awareness Development 
Stackhouse (1997) illustrated how a child's phonological awareness develops 
along a continuum of tacit to explicit awareness. She suggested that phonological 
awareness skills are the cumulative result of auditory, articulatory, and reading 
experiences. Phonological awareness skills become progressively more dependent on 
literacy experiences as the child develops a phonological awareness structure. 
Normally developing children gradually acquire a number of phonological 
a\vareness skills and incorporate these skills into their everyday lives. Examples of 
specific skills include rhyme recognition, sound isolation, sound/syllable recognition, 
sound to word matching, syllable and sound blending, sound deletion, and sound 
substitution. A definition and example of each of these terms are included in Table 1. 
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Table 1. Definitions and Examples of Various Phonological Awareness Skills 
(Lewkowicz, 1980) 
Rhyme Recognition Ability to identify words that rhyme 
(Do these words rhyme-fish, dish?) 
Sound Isolation Ability to identify sounds apart from other sounds in the initial, 
medial, and or final positions 
(What is the last sound infish?) 
Sound/Sy Hable Ability to identify number of sounds or syllables in a word 
Recognition (How many sounds in fish? How many beats in potato?) 
Sound-to-Word Ability to link sounds in isolation to words 
Matching (Does fish start with /f/?) 
Word-to-Word Ability to recognize the same sounds of equivalent positions in 
Matching words 
(Does fish start with the same sound as foot?) 
Syllable and Sound Ability to identify whole words when divided up by sounds and 
Blending syllables 
(What does po-ta-to say?) 
(What does p-o-t-a-t-o say?) 
Sound Deletion Ability to remove selected phonemes from a word 
(Say fish without /f/.) 
Sound Deletion Ability to identify removed sounds 
Identification (Say meat, now say eat-What sound was left out of the second 
word?) 
Sound Substitution Ability to replace one or more phonemes with another phoneme or 
group of phonemes 
(Say meat; now say it with /f/ instead of /ml.) 
Many phonological awareness tasks are not mastered until school-age. However, 
some data suggests that children focus on the various aspects of the sound system much 
earlier (van Kleeck & Shuele, 1987). Beginning at approximately two years of age, 
children exhibit awareness of phonology in the form of phonological conections (Clark, 
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1978). These repairs typically result when children realize that their productions do not 
match their stored representations of words (e.g., I mood-I move it). Corrections made 
are motivated by children's desire to make themselves understood by the listener. 
By age 3, children, normally acquire several more metaphonologicskills. These 
skills may include blending syllables into words as well as segmenting multisyllabic 
words into the appropriate number of syllables. A child's ability to recognize and 
produce rhymes has also been found to be a prerequisite for normal phoneme detection 
skills (Hodson, 1994). 
Between approximately four and five years of age children begin to demonstrate 
success in more complex phonological awareness tasks. These may include syllable 
segmentation and sound blending. According to Hodson (1994), children of this age have 
little or no difficulty tapping out or jumping the appropriate number of times to match the 
number of syllables in a word. 
As children begin to acquire literacy around age five, their phonological 
awareness skills tend to further increase. They learn that the sounds in a word are 
represented by letters. Abilities such as sound segmentation begin to emerge for those 
who are beginning to read. Phoneme manipulation tasks such as deletion, substitution, 
and reversal are also seen at this age. These later developing phonological awareness 
skills are commonly referred to as phonemic awareness in education literature. 
In order to understand how phonological awareness effects the acquisition of 
literacy, it is essential to examine the normal development of reading and spelling skills. 
Frith (1985) presented a three-stage model of literacy development in which the child 
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moves from logographic to alphabetic and finally to the orthographic stage. In the 
logographic, or visual whole-word-recognition stage, children recognize only words that 
they know and are unable to decode new words (sight reading). The beginning of the 
alphabetic stage occurs when the child can apply letter-sound rules to decode new words. 
The child sounds out letters in the word and then blends them together to produce the 
target word (e.g., c-1-a-p =clap). Phonological prerequisites are particularly critical for 
success with this stage. Finally, in the orthographic stage the child is able to recognize 
larger chunks of words, such as prefixes and suffixes, and to read more efficiently by 
analogy of known words. Frith (1985) proposed that succession through these stages is 
necessary for literacy development. Children with literacy problems may fail to progress 
through these stages and frequently find phonological awareness tasks especially difficult. 
Phonological Awareness and Reading Difficulties 
Children with reading difficulties frequently display phonological processing 
impairments (Frith, 1981; Liberman, 1983) Catts and Kamhi (1986) suggested that 
children with reading disorders often exhibit a lack of phonological awareness, problems 
with maintenance of phonological coding in working memory, and deficits in the retrieval 
of phonological information from memory. 
Results of comparative studies of good and poor readers have shown that poor 
readers are less proficient on tasks of phonological awareness/metaphonology (Bradley 
& Bryant, 1985; Swank & Catts, 1994). Bradley & Bryant (1978) found that children 
with reading disabilities had difficulty performing rhyme and alliteration tasks (naming 
words with the same first sounds). Children with reading disorders also frequently lack 
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knowledge of phonemes in spoken words. They have difficulty learning the 
correspondence between the phonemes of speech and their representations in written 
language. Fox and Routh (1980) found that reading-disordered first graders were unable 
to segment spoken syllables into phonemes, whereas normal children were proficient at 
this task. 
Phonological codes are the most efficient way to store verbal information 
(Baddeley & Hitch, 1974; Conrad, 1964). The ability to maintain phonological 
information in working memory (phonological coding) is also necessary in early reading 
and later word decoding. Word decoding requires the child to identify that words are 
made up of a combination of redundant letters. Maintenance of the phonological pattern 
of a printed word is required for tasks such as sound blending and segmentation. 
Phonological coding is also used in word retrieval from memory. Poor readers 
were found to be less proficient than good readers on tasks requiring retrieval of the 
phonological codes associated with nameable objects and tasks that require rapid 
automatized naming of colors, letters, numbers, or objects (Katz, 1986; Denckla & Rudel, 
1976). 
Speech-Language Deficits and Literacy Difficulties 
Children with motor or physical based speech impairments are likely to parallel 
the normal population in literacy development. For example studies have shown that 
children with organic speech disorders such as cleft palate or dysarthria do not evidence 
significant difficulties in reading acquisition (Stackhouse, 1982; Bishop, 1985). Similarly, 
literacy outcome is often good for children with functional articulation disorders (isolated 
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speech sound errors) (Levi, Capozzi, Faprizi, & Sechi, 1982). Catts (1993) also stated 
that correlations between articulation ability and reading achievement were low and non-
significant. 
Articulation disorders result from inaccurate actions of speech structures that 
modify the breath stream resulting in sounds. Phonological impairments, on the other 
hand, include deficits in the underlying rules governing the sound system. Results of 
recent studies indicate that children with expressive phonological impairments perform 
less well than their expressively phonologically normal peers on phonological awareness 
tasks (Apel, Sheilds, & Perrin, 1992; Domnick, et. al. 1993). Stackhouse (1990) stated 
that children with histories of phonological disorders may evidence difficulty mastering 
alphabetic principles because alphabetic competence places demands on phonological 
processing. Webster and Plante (1992) also suggested that phonological impairments 
may hinder performance of phonological awareness because it precludes efficient 
phonological coding in working memory. 
Longitudinal studies conducted by Bird, Bishop, and Freeman (1995) examined 
phonological awareness skills ofa group of31 males at ages 70,79, and 91 months. At 
the second and third assessments, literacy skills were also analyzed. The researchers 
selected literacy and phonological awareness tasks that most preschoolers could 
successfully complete, yet many of the subjects were unable to perform. The speech-
language impaired children had extreme difficulty with tasks that required segmentation 
and matching of onsets and rimes, even when no speech output was required. Many of 
these children knew letter sounds, however, they were unable to segment syllables into 
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phonemes. Furthermore the results indicated there was little difference in phonological 
awareness skills between groups of children with phonological impairments only versus 
children with phonological impairments and accompanying language deficits. Children 
who had severe expressive phonological impairments at the time they started school were 
at a particular risk for reading and spelling problems. 
Other research indicates that children with semantic-syntactic deficits (language 
impairments) are at a higher risk for reading disabilities than are children with problems 
limited to articulation or phonology (Bishop & Adams, 1990; Hall & Tomblin, 1978; 
Levi, Capozzi, Fabrizi, & Sechi, 1982). Tallal, Curtiss, and Kaplan (1989) in a 
longitudinal study of 67 children with speech-language impairments found a measure of 
receptive syntax at age four to be moderately correlated with reading achievement at age 
eight. Similarly, Bishop and Adams (1990) conducted a longitudinal investigation of 83 
children with speech-language impairments and reported that mean length utterance 
(MLU) at 4Yi and 5Y2 years of age was a good predictor ofreading achievement at age 
eight. Catts (1993) found that standardized measures of receptive and expressive 
language abilities, measures of phonological awareness, and rapid automatized naming 
were observed to be associated with reading outcome. 
An investigation by Magnusson and Naucler (1990) found measures of syntactic 
production and language comprehension administered to children with speech-language 
impairments prior to school entry were related to reading achievement in first grade. The 
best predictors of reading achievement, however, were not standardized assessments of 
language ability but rather measures of phonological awareness. The ability to make 
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rhyme judgements and to identify phonemes in words were found to be closely related to 
reading outcome in subjects with speech-language impairments. Similar results have also 
been obtained by Menyuk et. al (1991) in a study of 130 children at risk for reading 
disabilities. They found standardized measures of semantic-syntactic language abilities to 
be significantly correlated with later reading scores. Overall, however, measures of 
metalinguistic abilities including phonological awareness were reported to be the best 
predictors of reading achievement. 
Phonological Awareness Training Techniques 
Longitudinal studies have been conducted assessing the relationship between 
teaching phonological awareness skills and subsequent reading acquisition in preschool 
and kindergarten children. A study conducted by O'Connor, Jenkins, Leicester, and 
Slocum (1993) taught metaphonological skills to three groups of four to six year old 
children with disabilities. One group was taught blending skills. The second group was 
taught segmentation skills, while the third group was taught rhyming skills. A control 
group listened to stories and participated in routine preschool activities. Subjects in the 
treatment groups made significant gains in their selected categories, however, 
generalization to adjacent categories was minimal. Conclusions from this study indicated 
that children with developmental delays can learn specific phonological manipulation 
skills. 
Another study by Bradley and Bryant (1983, 1985), investigated 65 kindergarten 
and first-grade students in Great Britain and the reading and spelling achievement of 
these children. The subjects were divided into four groups. Two groups received sound 
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categorization training; one of which also received training to represent the common 
sounds with plastic letters. One of the control groups received semantic categorization 
training, while the other received no specialized instruction. The first group was trained 
in sound categorization by learning to group pictures of objects according to shared-sound 
categories. For example, "hen" could be grouped with "men" and "pen" because they 
share the same end sounds. "Hen" could also be grouped with "hat" and "hop" because 
they all share the same beginning sound. The second experimental group in the study was 
also trained in sound categorization, but in addition they were taught to represent the 
common sounds with letters of the alphabet. A third group (control group) was taught to 
categorize the same pictures by conceptual categories. For example,"hen" could be 
grouped with "dog" and "pig" because all three are animals. The fourth group was a no 
treatment control group. Children in conditions one, two, and three each received 40 
individual lessons spread over a two-year period. Results indicated that the children 
trained only in sound categorization had somewhat higher reading and spelling scores 
than children who did not receive this training. Children who received sound 
categorization training plus training with alphabet letters had significantly higher reading 
and spelling scores than the children in the two control groups and had significantly 
higher spelling scores than children in the sound categorization only group. 
Ball and Blachman (1988, 1991) developed a 20-minute sequence of instruction 
which included a variety of phoneme awareness activities to be conducted in the 
classroom by the classroom teacher. Ninety kindergarten nomeaders were randomly 
assigned to either a treatment group or one of two control groups. These children were 
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split into two groups in which one group participated in a variety of language, letter, and 
sound association activities, reading and spelling while the control group received no 
intervention. Children in the treatment group received training in phoneme awareness 
and letter name and letter sound instruction. The children in the first control group 
received instruction in language activities (e.g., general vocabulary, listening to stories) 
and letter name and letter sound training that was identical to that received by the 
phoneme awareness group. A second control group received no treatment. Children in 
the phoneme awareness group and the language activities control group received 
instruction in groups of five for 20 minutes, four times a week for 7 weeks. Prior to the 
intervention, the three groups did not differ on age, sex, race, phoneme segmentation, 
letter name knowledge, letter sound knowledge, or reading ability as measure by scores 
on the Word Identification Subtest of the Woodcock Reading Mastery Tests (Woodcock, 
1987). Some specific phonological awareness tasks targeted during this program 
included segmentation, blending, sound categorization, and phoneme/grapheme 
correspondence activities. 
Results from Ball and Blachman (1988, 1991) study indicated that children in the 
treatment group significantly outperformed the control group in phoneme segmentation, 
reading and spelling. The three groups did not differ with regards to letter name 
knowledge. The results indicated that the phoneme awareness group and the language 
activities control group did not differ from each other on letter sound knowledge. Both 
groups, however, had significantly higher scores on letter sound knowledge than the no 
treatment group. This finding suggests that letter sound knowledge in and of itself does 
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not improve phoneme segmentation. Despite the fact that the language activities control 
group did not differ from the phoneme awareness group in letter sound knowledge, only 
the phoneme awareness group made significant gains in phoneme segmentation. 
Following intervention, subjects were able to read more words on the Word Identification 
Subtest (Woodcock, 1987). 
Similar to Ball and Blachman, Stone (1992) developed an advanced multi sensory 
program called "Animated Alphabet". This program provided imaginative, 
comprehensive phonological awareness instruction within the framework of a whole 
language approach. Each phoneme, in this program, was associated with a specific 
character, a pattern song, a letter, and a gesture. Pictures were provided and invented 
spellings were encouraged to create and share compositions. A group of San Diego 
County Schools kindergarten and first-grade students participated in the Alphabetic 
Animation program. Prior to use of the program, the majority of the students had been 
experiencing severe reading delays. Following the program, results from preliminary 
studies indicated that scores for first-graders on the comprehensive Test of Basic Skills 
improved markedly compared with scores of students who were enrolled in whole 
language programs only. 
Further investigations of phonological awareness have been conducted by 
Lundberg, Frost and Petersen (1988) in which they exan1ined children from 22 
kindergarten classrooms throughout Denmark to determine the effect of phonological 
awareness training. The investigation involved an experimental group of 390 subjects 
who participated in metaphonological exercises and games 20 minutes daily for nine 
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months in the classroom. The trained classroom teachers who taught the 
metaphonological training program began with easy listening games that included 
nonverbal as well as verbal sounds. A period of nursery rhymes, rhymed stories, and 
games for rhyme production was completed to introduce basic phonological awareness 
concepts to the children. Second, sentences were introduced focusing on segmentation of 
sentences into words and syllables into phonemes. Finally, phoneme awareness tasks 
were gradually introduced. 
A control group followed the regular preschool program, which in Denmark 
emphasizes social and aesthetic aspects of development and rather deliberately avoids 
formal cognitive and linguistic training, including early reading instruction. Pre and post 
tests evaluated prereading ability, letter knowledge, language comprehension, and 
vocabulary. Metaphonological skills such as rhyme, segmentation of sentences into 
words, syllable synthesis, and syllable segmentation were also assessed. Results 
indicated that the training effect was most dramatically demonstrated in the area of 
metaphonological skills. There was also a significant difference between the two groups 
in both reading and spelling following the training. Reading progress was measured by a 
child's performance on a test (OS 400) which consisted of a column of 400 words with 
pictures to the right of them. Performance scores were determined by the correct number 
of responses during a period of fifteen minutes. Spelling tests were given to determine 
spelling abilities. The test was a list of 28 words that was dictated orally by the examiner. 
During dictation, each word was contextualized by giving a sentence frame. The words 
were selected from a pool of frequently used primers in Denmark. These results indicated 
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that phonological awareness training increased the subjects reading and spelling abilities. 
A similar study was conducted by Brady, Fowler, Stone and Winbury (1994). 
They investigated the effectiveness of a phonological awareness training program 
involving 96 children from four kindergarten classes from inner-city public schools. Two 
of the classes participated in an 18-week phonological awareness training program 
conducted by the regular classroom teachers. The program was divided into three phases 
which included (1) achieving phonological awareness above the level of the phoneme 
(rhyming, segmentation, categorization, and identification), (2) isolating the phoneme 
(phoneme deletion and phoneme identification) and, (3) representing the internal structure 
of the syllable (phoneme segmentation/deletion, blending, and phoneme substitution). 
Targeted tasks in the phases were taught for 20 minutes three times per week. The 
remaining two classes followed the usual curriculum which adopted a "whole language" 
approach which was designed to foster literacy interest. 
Pre- and post-tests were administered assessing cognitive and phonological 
abilities. Cognitive measures included forms "L" and "M" of the Peabody Picture 
Vocabulary Test (PPVT-R) (Dunn and Dunn, 1981) and The Triangles subtest of the 
Kaufman Assessment Battery for Children (K-ABC) (Kaufman & Kaufman, 1983). 
Phonological awareness was measured using informal observations of a subject's 
rhyming and segmentation skills. Rosner's (1971) Auditory Analysis Test was used to 
measure phoneme deletion skills. Academic achievement was also measured using 
Letter and Word Identification and Word Attack subtests of the Woodcock Reading 
Mastery Test-Revised (Woodcock, 1987). Spelling and arithmetic skills were measured 
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using The Wide Range Achievement Test-Revised (WRA T-R) (Jastak and Wilkinson, 
1984). 
The phonological awareness training program by Brady, Fowler, Stone and 
Winbury (1994 ), was designed to facilitate phoneme awareness in a manner which 
impacted both reading and phonological processes. Results from this study indicated that 
the children in the two experimental classes receiving training had significantly greater 
gains in phonological awareness at the end of kindergarten, were significantly more likely 
to be promoted to first grade, and had a trend toward better reading skills in the first grade 
than did the smaller group of children promoted to the first grade from the control class. 
The Role of the Speech-Language Pathologist 
Speech-language pathologists have the training and experience to work effectively 
with phonological awareness training programs. The training in language, especially in 
phonetics and phonology, provides speech-language pathologists with the most 
appropriate background for teaching children to be aware of the speech-sound structure of 
language. Speech pathologists also have a rich clinical background to draw upon when 
planning and carrying out training programs for young children. In addition, many speech 
pathologists have direct experience training phonological awareness in conjunction with 
articulation therapy. This clinical experience should prove valuable in developing and 
implementing phonological awareness training programs. 
Speech-language pathologists can become involved in phonological awareness 
training programs through a variety of contexts. Pull-out therapy, consultation with the 
classroom teacher, and classroom collaboration are possibly the three most common types 
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of phonological awareness training for a school-based program. Speech-language 
pathologists working with the pull-out model have numerous intervention goals and 
limited time to achieve their goals. Given the significant effect of phonological 
awareness on reading development, some speech-language pathologists have begun to 
give high priority to training speech-sound awareness. For example, speech-language 
pathologists in Volusia County, Florida, have developed a training program that is used 
during the initial portion of individual and group therapy sessions with all children 
enrolled in language therapy in the primary grades. Students are guided through a 
sequence of activities from sound and rhyme detection to sound manipulation tasks 
involving syllables and phonemes. Although this program is in its initial stage of 
evaluation, preliminary observations by clinicians and teachers indicate that it has been 
effective in improving phonological awareness as well as in reducing potential academic 
problems(Catts, 1991). 
Many speech-language pathologists around the country have begun to implement 
a collaborative service delivery model for language intervention in elementary grades 
(Marvin, 1987; Miller, 1989). Speech-language pathologists work in conjunction with 
the classroom teachers to design intervention programs for targeted children. These 
programs are then carried out by the classroom teacher in cooperation with speech-
language pathologists. This approach can be particularly effective for facilitating speech-
sound awareness. Most classrooms teachers already have some cursory knowledge of 
phonological awareness and minimal understanding of its instruction. The primary 
responsibility of the speech-language pathologist would be to provide specific 
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information about the speech sound structure of speech, convey differences between 
implicit and explicit phonological instruction, and explain phonological awareness skills 
below the phoneme level. For several years, speech-language pathologists in the Topeka, 
Kansas public schools have employed such an approach. Speech-language pathologists 
and paraprofessionals have gone into kindergarten classrooms on a regular basis to teach 
children about the sound structure of speech (Catts, 1991). Larrivee, Trumbower, and 
File, (1997) suggested that speech-language pathologists collaborate with teachers and 
provide phonological awareness services in the classroom as a method of prevention for 
later reading failure. 
Phonological awareness training programs can also be employed initially by 
classroom teachers. Swank (1997) stated that phonological awareness training for whole 
classrooms should be part of the curriculum and thus, the responsibility of the classroom 
teacher (not the speech-language pathologist). The problem, however, is that courses in 
phonological awareness are not part of elementary teachers' education. Therefore, Swank 
(1997) advocated that speech-language pathologists provide thorough phonological 
awareness training for classroom teachers. She suggested that referrals to special 
education for reading difficulties should be made only after failure in a phonological 
awareness program provided by the teacher. 
Summary and Statement of Objectives 
A review of the literature has shown that phonological awareness skills are an 
important factor in emergent literacy (Catts & Kamhi, 1986). Children with readmg 
disorders often display a lack of phonological awareness, problems representing verbal 
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stimuli phonologically, and deficits in the retrieval of phonological information from 
memory (Catts & Kahmi, 1986). Many language impaired children experience significant 
difficulties learning to read and may be subsequently identified as learning disabled on 
the basis of their reading problems (Catts, Swank, Mcintosh, & Stewart, 1989; Catts, 
1993). 
Phonological awareness training has been shown to increase phonological 
awareness skills as well as reading and spelling ability in kindergarten and first-grade 
children (Ball & Blachman 1988,1991; Brady, Fowler, Stone & Winbury, 1994). Each 
of these studies involved training classroom teachers who provided the phonological 
awareness intervention. Control groups either received no reading training or a whole 
language approach. Common kindergarten and first-grade curricula in the United States 
include at least some implicit phoneme awareness training, such as sound-letter 
correspondence. 
Traditional service delivery models for children with reading problems have 
limited efforts at cooperative planning among professionals. Catts ( 1991) suggested that 
speech-language pathologists have the training and clinical expertise, as well as the 
opportunity to play an integral role in the development and implementation of 
phonological awareness programs. Swank (1997) suggested, however, that trained 
elementary school teachers provide phonological awareness programs as part of the 
curriculum to their classes. 
Therefore, the primary goal of this study was to determine whether phonological 
awareness skills differed following a semester of intervention compared to the normal 
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kindergarten curriculum. Additionally, the role of the speech-language pathologist in 
implementing the phonological awareness training was investigated. The specific 
questions were as follows: 
( 1) Is there a difference in the phonological awareness and literacy skills of 
kindergarten children who participate in a phonological awareness training 
program as compared to those who receive only sound-letter training as part of the 
traditional kindergarten curriculum? 
(2) Does the role of the speech-language pathologist (teacher trained versus 
collaborative classroom based) affect the acquisition of phonological awareness 
and literacy skills of kindergarten children? 
Secondary Clinical Research Question: 
Do the phonological awareness skills of kindergarten children with 
speech-language impairments improve following 12 weeks of 
phonological awareness training? 
Overview 
CHAPTER III 
Method 
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The purpose of this study was to determine the effects that phonological 
awareness training has on kindergarten children's reading abilities. Forty-five children 
received phonological awareness training for two hours per week for 12 weeks. A first 
group of 15 children received phonological awareness training from a trained classroom 
teacher with the speech-language pathologist providing consultative services. The second 
group of 16 children received phonological awareness training from three graduate 
students and one speech-language pathologist in collaboration with the classroom teacher. 
A third group of 14 children did not receive the training program and served as the 
control group. Pre and posttests of The Phonological Awareness Test and the letter-word 
identification sub-test of the Woodcock-Johnson Test of Achievement (1990) were 
administered to evaluate the effectiveness of the programs. Comparisons of the results of 
pre-tests (The Phonological Awareness Test, and the letter-word identification subtest of 
the Woodcock-Johnson Test of Achievement) were analyzed to determine if any of the 
subject groups were significantly different prior to intervention. 
Subjects 
Experimental subjects were 31 children attending Jefferson Elementary School 
between the ages of 5 :6 and 6:9 with a mean age of 6:3 at the initial time of assessment. 
Fifteen children attended the morning kindergarten program and 16 children attended the 
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afternoon kindergarten. Both programs had the same classroom teacher. The morning 
class (consultative group) had 4 children with speech and/or language impairments, while 
the afternoon class (collaborative group) had 5 children with speech and/or language 
impairments. 
Control subjects were 14 children attending Lema Elementary School between the 
ages of 5:6 and 6:9 at the initial time of assessment. Approximately five children had 
speech/language disorders. This classroom was not exposed to phonological awareness 
training. 
Subjects from all classrooms included only children with signed permission slips. 
Appendix A contains an example of the permission letter. 
Assessment 
Assessment of metaphonologic skills was conducted by six graduate students 
enrolled in Eastern Illinois University's Communication Disorders and Sciences program 
using The Phonological Awareness Test (Robertson & Salter, 1997). The Phonological 
Awareness Test (see Appendix C) is designed to diagnose deficits in phonological 
processing and phoneme-grapheme correspondence for children ages five to nine years of 
age. This test assesses a child's rhyming, segmentation, isolation, deletion, blending, 
grapheme, and decoding skills which are arranged in a developmental sequence. An 
explanation of each task in the subtest areas is presented in Table 2. 
The authors of The Phonological Awareness Test state "if it is apparent that a 
student is unable to perform a task, discontinue administration of that task. .... " Because 
there are no basals or ceilings in this test, the evaluators met as a group to discuss 
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Table 2 
The Phonological Awareness Test Subtests 
Subtest Task Explanation 
Rhyming Discrimination This task measures a subject's ability to identify rhyming words presented in 
pairs. 
Production This task assesses a subject's ability to provide a rhyming word when given 
a stimulus word. 
Segmentation Sentences This task assesses a subject's ability to divide sentences into their constituent 
words. 
Syllables This task measures a subject's ability to divide words into syllables. 
Phonemes This task assesses a subject's ability to segment words by phoneme or sound. 
Isolation Initial This task measures a subject's ability to identify the initial phoneme in a 
word 
Medial This task measures a subject's ability to identify the medial phoneme in a 
word. 
Final This task measures a subject's ability to identify the final phoneme in a 
word. 
Deletion Compounds and Syllables This task measures a subject's ability to say a word and then say it again, 
deleting one root word or syllable. 
Phonemes This task assesses a subject's ability to say a word and then say it again, 
deleting one of its phonemes or sounds. 
Substitution With Manipulatives Using colored blocks to represent phonemes, a subject isolates a phoneme or 
sound in a word, then changes it to another phoneme to form a new word. 
Without Manipulatives This is an auditory task requiring a subject to isolate a sound in a word, then 
change it to another sound to form a new word. 
Blending Syllables This task assesses a subject's ability to blend syllables together to form a 
word when the syllables are presented individually. 
Phonemes This task measures a subject's ability to blend phonemes together to form a 
word when phonemes are presented individually. 
Grapheme Consonants These tasks assess a subject's knowledge of sound/symbol correspondence. 
Long & Short Vowels Given printed letters, the subject says the sound those letters represent. 
Consonant Blends 
Consonant Digraphs 
R-Controlled Vowels 
Vowel Digraphs 
Diphthongs 
Decoding VC Words These tasks measure a subject's ability to blend sounds into nonsense words 
CVC Words putting into practice general sound/symbol correspondences. Given printed 
Consonant Digraphs nonsense words, the subject pronounces each word. 
Consonant Blends 
Vowel Digraphs 
R-Controlled Vowels 
CVCeWords 
Diphthongs 
administration and termination of each subtest. Six consecutive incorrect responses of a 
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task resulted in terminating administration of that task in each of the following subtests: 
Rhyming (discrimination & production), Segmentation (sentences, syllables, & 
phonemes), Isolation (initial, final, & medial), Deletion (compounds & syllables, & 
phonemes), Substitution (with manipulatives & without manipulatives), and Blending 
(syllables & phonemes). The Graphemes subtest was discontinued when a child missed 
six consecutive items in all of the first three tasks (consonants, long & short vowels, & 
consonant blends). The same was true for the Decoding subtest including tasks vowel-
consonant words, consonant-vowel-consonant words, and consonant digraphs. If any of 
the first six items were answered correctly, all items in that task were administered. The 
letter-word identification subtest of the Woodcock-Johnson Test of Achievement 
(Woodcock & Johnson, 1990) was also administered to measure the subjects' reading 
identification skills (see Appendix D). 
Reliability 
The Phonological Awareness Test and the letter-word identification subtest of the 
Woodcock-JohnsonTest of Achievement were audio-taped by the administrators. 
Interjudge reliability for the researcher and intrajudge reliability between the researcher 
and a second investigator were determined by rescoring 10% of the tests and applying a 
Pearson Product Moment Correlation. Intrajudge reliability for The Phonological 
Awareness Test was .98 and interjudge reliability was .99 for this test. Intrajudge and 
interjudge reliabilities were 1.0 for the Woodcock-Johnson tests. 
Intervention 
The phonological awareness training program consisted of stories, songs, 
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movement exploration, drawing, and activities to facilitate early reading, writing, and oral 
language skills. The following phonological awareness skills were targeted throughout 
the semester: 
1. Rhyming (discrimination, production) 
2. Segmentation (sentences, syllables, phonemes) 
3. Isolation (initial, medial, final) 
4. Deletion (syllables, phonemes) 
5. Blending (syllables, phonemes) 
6. Graphemes (consonants) 
Higher level skills such as identifying phonemes in the medial and final position of 
words, deletion, and segmentation of phonemes were targeted following the instruction of 
earlier developing skills (e.g. rhyming, word/syllable segmentation, etc.). A general 
sequence of the training sessions' activities follows: 
1. Introduce alphabet letter of the week. The sign for each alphabet letter and a 
gesture that was associated with the week's theme/story was introduced. 
For example, the sign for "f' was taught. Subjects associated a gesture 
that corresponded with a fish swimming in water. 
2. Teach phoneme/grapheme correspondence. The name of the letter was 
repeated, then the sound of that letter was introduced. For example, the 
clinician said "the letter is "f', the sound is __ (clinician produces /fl)". 
The clinician wrote the letter on the chalkboard during this task. The 
children were given opportunities to produce the target sound. 
Phonological Awareness 31 
3. Sound blending was taught. The clinician wrote a word containing 
letters/sounds targeted in previous sessions. Subjects identified and 
produced each letter/sound and blended the sounds into a word. 
4. Read a literature story that contained the letter/sound of the week. During the 
reading of the story, the clinician exaggerated the letter/sound of the week 
(e.g., prolonging the /f/ while reading "The Rainbow Fish"). Stories were 
selected which often contained rhyming words. 
5. Song time. Children sang a song containing the targeted sound for the week. 
Segmenting syllables and the discrimination and production of rhyming 
were addressed while singing the song. 
The procedure used during the phonological awareness training program was 
similar to Jim Stone's Animated Literacy program (1995). Modifications of this 
program were used including different stories and songs originally suggested by Stone. 
Collaborative Model 
Phonological awareness theory and training techniques were explained to the 
classroom teacher by a speech-language pathologist and graduate student during a two to 
three hour initial meeting. An explanation of the differences between phoneme and 
phonological awareness as well as implicit versus explicit instruction were discussed. 
The effect of phonological awareness skills on reading ability was shared. A review of 
results of specific training techniques and several articles on this topic were provided. 
Finally, a list of definitions and phonological awareness skills to be targeted during the 
semester were introduced. 
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Three graduate students enrolled in Eastern Illinois University's Communication 
Disorders and Sciences program, the university supervisor, and the classroom teacher 
presented a collaborative kindergarten classroom phonological awareness training 
program. Goals and activities were planned during a one hour weekly meeting. 
Phonological awareness training consisted of the five activities listed above 
(introduce letter, phoneme/grapheme correspondence, sound blending, story time, and 
song time). Additionally, center time was incorporated in which children were divided 
into small groups of four to five students. One adult (classroom teacher, EIU supervisor, 
EIU student) assisted children with activities in which various skills were targeted. The 
phonological awareness skills targeted during center time depended on the activity 
developed for the theme/letter of the week. For example, during the week of"f' 
(Rainbow Fish), the children colored fish, attached a card with a letter on it (A-F), and 
took turns responding to the statement, "The letter is ___ , the sound is __ ." 
Segmenting syllables occurred by having the children clap to each syllable in the 
sentence. 
Each collaborative training session lasted for one hour and was videotaped for 
analysis of time training individual metaphonologic skills. Twelve training sessions were 
completed during the project. 
Consultative Model 
The teacher who participated in the collaborative model above also provided 
phonological awareness training to the morning kindergarten class independently. This 
training occurred following the collaborative activities each week in the afternoon class. 
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The teacher spent approximately 1 ~ to 2 hours per week teaching phonological 
awareness skills to the morning kindergarten class. Phonological awareness training 
consisted of the five activities listed above (introduce letter, phoneme/grapheme 
correspondence, sound blending, story time, and song time). Observations of the training 
by the classroom teacher were performed by a graduate student twice during the first 
month and then once each additional month. 
Control Group 
The control group received no explicit phonological awareness training. They 
were exposed to a traditional kindergarten curriculum. This group was taught the "Letter 
People Program" which targeted letter/sound correspondence, letter names, and 
occasionally other phonological awareness skills implicitly (alliteration and phoneme 
blending). Observations of the teacher were performed by a graduate student twice 
during the first month and once each additional month. 
Data and Statistical Analysis 
Differences between the pre- and posttest scores on The Phonological Awareness 
Test (Robertson & Salter, 1997) and the letter-word identification subtest of the 
Woodcock-Johnson Test of Achievement (1990) were analyzed for the three groups using 
an analysis of variance to determine the overall effect of phonological awareness 
intervention. Mean pre and posttest scores are presented for each group. Differences 
between collaborative, consultative and control groups were analyzed using an ANOV A. 
In a subsequent step analysis, the scores of speech-language impaired children and 
normally developing children was analyzed separately. 
Chapter IV 
Results 
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The primary purpose of this study was to determine the effectiveness of a 
phonological awareness training program on a group of kindergarten children's 
phonological awareness and reading skills following a semester of intervention as 
compared to a second group of children enrolled in a traditional kindergarten curriculum. 
Additionally, the role of the speech-language pathologist in implementing the 
phonological awareness training was investigated. 
The subjects included children in three classes who participated in collaborative, 
consultative, and control conditions. The collaborative group received a twelve week 
phonological awareness training program implemented by three graduate students 
enrolled in Communication Disorders and Sciences at Eastern Illinois University along 
with one certified speech-language pathologist, and the classroom teacher. The 
consultative group received a similar phonological awareness training program conducted 
by the classroom kindergarten teacher who received three hours of phonological 
awareness training. The final group did not receive specific phonological awareness 
training, however, they participated in a traditional kindergarten program which 
emphasized a whole language reading curriculum. Results were further analyzed for 
children within each group according to whether subjects qualified for speech-language 
services. 
Results from the pre and posttest scores of The Phonological Awareness Test, 
Woodcock-Johnson Letter-Word Identification sub-test are reported in this chapter. 
Comparisons between groups are also presented. 
Phonological Awareness Skills 
Phonological Awareness 35 
The means and standard deviations of the raw scores for the collaborative, 
consultative, and control groups on The Phonological Awareness Test pre-test (January) 
and posttest (May) as well as the difference between pretest and posttest scores are 
presented in Table 3. The scores represent of the total number of correct responses on the 
test. 
Table 3. 
Means and Standard Deviations (in parenthesis) of the Pre- and Posttest Raw Score 
of The Phonological Awareness Test, as well as the Test Gain for Collaborative, 
Consultative, and Control Groups 
Group Pre-test Posttest Test 
Mean Mean Gain 
Collaborative 69.50 115.13 45.63 
(N=16) (12.32) (22.85) (15.60) 
Consultative 73.07 102.07 29.00 
(N=15) (26.67) (35.54) (13.70) 
Control 56.21 70.14 13.93 
(N=14) (20.51) (20.62) (11.12) 
CE (2,44)= 20.05, p=.OOO) 
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Table 4. 
Statistical Comparison of Results of The Phonological Awareness Test Gain Between 
Collaborative, Consultative, and Control Groups 
Collaborative vs. Consultative 
Collaborative vs. Control 
Consultative vs. Control 
S = p :::; .05=Significant 
NS= p :'.:: .05= Not Significant 
s 
s 
s 
Prior to beginning the phonological awareness training program, The 
Phonological Awareness Test was administered to each subject in all three groups to 
determine that the groups were commensurate. Initial mean raw scores for each group 
were similar in value (collaborative:69.50, consultative:73.07, control: 56.21). Pretest 
results indicated a 17 point range between the consultative and control groups' scores. A 
one-way analysis of variance was conducted and determined, initially, no significant 
difference between the three groups was present, .E(2, 44) = 2.69, p_= .07. 
Following 12 weeks of phonological awareness training or traditional 
kindergarten curriculum the difference between the three groups' phonological awareness 
skills increased. The control group showed an initial mean raw score on The 
Phonological Awareness Test of 56.21. Posttest results revealed a mean raw score of 
70.14. This is an approximate 14 point increase in phonological awareness skills. 
Although the control group increased their raw score by approximately 25%, it is 
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important to notice that the control group demonstrated less improvement in phonological 
awareness skills than the two groups who received phonological awareness training. 
The consultative group demonstrated initial mean raw scores on The Phonological 
Awareness Test of 73.07. Following 12 weeks of phonological awareness training 
provided by the classroom teacher, the consultative group improved to a mean raw score 
of 102.07. This is a 29 point increase between pre and posttest scores. The consultative 
group demonstrated gains which were more than twice that of the control group 
(consultative:29.00, control:13.93). Although the consultative group experienced larger 
gains than the control group, their final mean raw score was approximately 15 points 
lower than the collaborative groups' score. 
The collaborative group's mean raw score was 69.50 on The Phonological 
Awareness Test prior to intervention. Following 12 weeks of phonological awareness 
training, the collaborative group increased their mean raw score to 115 .13. This is a 
mean increase of 45.63 points in phonological awareness skills (65% increase in their 
initial score). Through the collaborative phonological awareness training program, this 
group demonstrated gains which were more than three times that of the control group, and 
more than 50% greater than the consultative group. Results of a one-way analysis of 
variance determined a significant difference existed between the three groups, .E. (2, 44) = 
20.05, n=.000. Results from a Tukey Post Hoc analysis determined that significant 
differences existed between the collaborative and consultative, collaborative and control, 
as well as control and consultative groups. A comparison of statistical analysis between 
the collaborative, consultative, and control groups is illustrated in Table 4. 
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Phonological Awareness Subtest Gains 
Collaborative Consultative Control 
• Rhyming 
D Isolation 
0 Substitution 
• Graphemes 
• Segmentation 
• Deletion 
• Blending 
D Decoding 
Figure 1. Comparison of Phonological Awareness Subtest Gains 
Figure 1 illustrates the variance of subtest gain on The Phonological Awareness 
Test. The largest amount oftest gain was noted in the grapheme, isolation, and 
segmentation subtests. The subtests rhyming and substitution showed minimal gain. 
Figure 2 illustrates the gain in phonological awareness scores of subjects enrolled 
in speech and/or language services and those not receiving speech-language services 
following 12 weeks of phonological awareness training (collaborative and consultative) or 
traditional kindergarten curriculum (control). Only one subject from the control group 
received speech-language services, and the phonological awareness skills of this subject 
were noted to slightly decrease. The subjects who participated in the traditional 
kindergarten approach without any speech-language services (regular education) exhibited 
a gain of approximately 15 points on The Phonological Awareness Test. 
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Regular Education Speech-Language Services 
• Collaborative • Consultative 
D Control 
Figure 2. Difference of The Phonological Awareness Test Scores Between Regular 
Education and Speech Services Subjects Following Twelve Week Training or Whole 
Language Curriculum. 
Four subjects in the consultative group were enrolled in speech and/or language 
services. They demonstrated a 20 point increase between pre and posttesting. Those 
consultative subjects who did not qualify for speech-language services gained 
approximately 32 points. 
The five subjects in the collaborative group who received speech-language services 
demonstrated a 33 point increase on The Phonological Awareness Test. This increase was 
the highest among the speech-language subjects. Collaborative subjects not enrolled in 
speech-language services increased their mean phonological awareness score by 51 points. 
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\Voodcock-Johnson 
The means and standard deviations for the raw scores for The \Voodcock Johnson 
Letter-\Vord Identification sub-test for Pre-test (January) and Posttest (May) are presented 
in Table 5. The raw scores presented in this table represent the mean number of correct 
responses. 
Prior to beginning the phonological awareness training program, The \Voodcock-
Johnson: Letter-\V ord Identification Sub-test was administered to all three groups to 
determine that the groups were similar. Results from a one-way analysis of variance 
indicated no statistical difference present prior to intervention .E (2, 44) = 1. 72, g= .19. 
Following 12 weeks of phonological awareness training or traditional 
kindergarten curriculum, the mean raw scores on the \Voodcock-Johnson test in each of 
the three groups were observed to slightly increase. The control group demonstrated an 
initial mean raw score of 10.71. Following 12 weeks of a traditional kindergarten 
curriculum, the control group increased their letter-word identification skills to a mean 
raw score of 11.86. The consultative group revealed an initial mean raw score of 12.13 
and a final mean raw score of 13.27. A similar trend was observed in the collaborative 
group who demonstrated an initial mean raw score of 10.63 and a final score of 12.56. 
Although the collaborative group evidenced the largest mean increase on The 
\Voodcock-Johnson Letter-\Vord Identification Subtest, results from a one-way analysis 
of variance revealed the differences between the groups in test gains were not 
significantly significant, .E (2, 44)= .62, g= .53. A comparison of statistical analysis 
between the collaborative, consultative, and control groups is illustrated in Table 6. 
Phonological Awareness 41 
Table 5 
Means and Standard Deviations (in parentheses) of the Pre- and Posttest Raw Score of 
The Woodcock-Johnson Letter-Word Identification Subtest, as well as the Test Gain for 
Collaborative, Consultative, and Control Groups. 
Group Pre-test Posttest Test 
Mean Mean Gain 
Collaborative 10.63 12.56 1.94 
(N=16) (2.16) (3.16) (2.43) 
Consultative 12.13 13.27 1.13 
(N=15) (3.23) (3.63) (2.23) 
Control 10.71 11.86 1.14 
(N=14) (1.90) (2.63) (2.18) 
Table 6 
Statistical Comparison of Results of The Woodcock-Johnson Letter-Word Identification 
Subtest Gain Between Collaborative, Consultative and Control Groups. 
Collaborative vs. Consultative 
Collaborative vs. Control 
Consultative vs. Control 
S = p _:::: .05 = Significant 
NS = p 2:_,05 =Not Significant 
NS 
NS 
NS 
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Chapter V 
Discussion 
Summary of Results 
As described in the methods chapter, the main objectives of this investigation 
were to study the effects of phonological awareness intervention on kindergarten 
children's phonological awareness and reading skills. Furthermore, this study examined 
the role of the speech-language pathologist in phonological awareness training. Three 
groups participated in the study which included a collaborative group who received 
phonological awareness training from three graduate students, a speech-language 
pathologist, and the classroom teacher; a consultative group who received phonological 
awareness training from the classroom teacher; and a control group who did not receive 
phonological awareness training other than a regular kindergarten curriculum. 
Results of this study indicated that kindergarten children enrolled in a 
phonological awareness training program demonstrated a significantly larger increase in 
phonological awareness skills than children enrolled in the traditional kindergarten 
curriculum. The children who received phonological awareness training evidenced 
increased proficiency in segmenting (sentences, syllables, and phonemes), isolating 
sounds in single syllable words, and decoding nonsense syllables. 
When investigating the various service delivery models, the collaborative model 
was the most beneficial in improving kindergarten children's phonological awareness 
skills. The consultative service delivery model was also an effective model. Children in 
the consultative group made larger gains than the control group (who received no 
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phonological awareness training), however they improved less than the collaborative 
group. 
Furthermore, results of the present study indicated that reading skills of 
kindergarten children (as measured by The Woodcock Johnson) did not significantly 
increase through presentation of a phonological awareness training program. Although 
the collaborative group demonstrated the largest increase in reading test scores, the 
differences between the groups were not significant. 
Relation to past studies/research 
Results of previous research which have examined the effect of phonological 
awareness training on children's phonological awareness abilities have found that 
phonological awareness training increases children's phonological awareness skills 
(Lundberg, Frost, & Petersen, 1988; Ball & Blachman, 1988, 1991; Brady, Fowler, Stone 
& Winbury, 1994; Savela & Vilker-Krause, 1991; Domnick, Hodson,). Lundberg, Frost, 
and Petersen (1988) also examined the effect of phonological awareness training on 
kindergarten children's phonological awareness skills. Similar to the present study, 
Lundberg, Frost, and Petersen (1988) targeted rhyming, isolation of sounds in words, and 
sentence segmentation throughout the intervention program. Results from both studies 
indicated that the training effect was noted most in the area of metaphonological skills. 
Together, the findings of the present study along with Lundberg, Frost, and Petersen 
( 1988) indicated that phonological awareness training was beneficial to kindergarten 
children's phonological awareness abilities. 
The present study was similar to Brady, Fowler, Stone, & Winbury (1994) in that 
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both studies targeted phonological awareness skills above the level of the phoneme 
(rhyming and segmentation), isolation of phonemes (deletion and identification), and 
syllable segmentation/deletion, blending, and substitution. Results from both studies 
indicated that the children who received training made significantly greater gains in 
phonological awareness by the end of kindergarten than children who did not receive 
phonological awareness training and evidenced a trend toward better reading skills. 
Other research has investigated the results of phonological awareness training on 
reading skills (Ball & Blachman, 1988, 1991; Bradley & Bryant, 1983, 1985; Lundberg, 
Frost, & Petersen, 1988). Lundberg, Frost, and Petersen (1988) examined the reading 
abilities of kindergarten children following phonological awareness training. Results of 
their study indicated that reading skills (as measured by the OS 400, a picture- word 
matching task) significantly improved following implementation of a phonological 
awareness training program. Ball and Blachman ( 1988, 1991) also developed a 
phonological awareness training program which investigated children's reading skills 
following a phonological awareness training program. Targeted phonological awareness 
skills were similar to those addressed in the present study and included segmentation, 
blending, sound categorization, and phoneme/grapheme correspondence. Results from 
Ball and Blachman (1988, 1991), as well as the present study, indicated that subjects who 
received phonological awareness training were able to read more words on the Word 
Identification Subtest of The Woodcock Johnson. 
Speech-language pathologists have provided successful phonological awareness 
training in several studies (Savela & Vilker-Krause, 1991; Domnick, Hodson & Coffman, 
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& Wynne, 1993), whereas classroom teachers provided the training in others (Lundberg, 
Frost, and Petersen, 1988; Ball & Blachman, 1988, 1991; Brady, Fowler, Stone, & 
Winbury, 1994). Although various professionals have provided phonological awareness 
training, no studies have compared the various roles of the speech-language pathologist. 
Numerous authors have suggested that speech-language pathologists should collaborate 
with classroom teachers to provide phonological awareness training (Catts, 1991; 
Hodson, 1994; Larrivee, Trumbower & File, 1997). Swank (1997), however, suggested 
that phonological awareness training for whole classrooms should be part of the 
curriculum and thus, the responsibility of the classroom teacher who has been educated 
about the speech sound system and the phonology of the language. The present study 
supports the suggestions of Catts (1991), Hodson (1994), Larrivee, Trumbower & File 
(1997) in that collaborative services provided by the speech-language pathologist and 
classroom teacher resulted in the largest increases in both phonological awareness and 
reading skills. Although the collaborative group made larger gains, the consultative 
group also demonstrated an increase in phonological awareness skills, as compared to the 
control group. 
Research has shown that speech-language impaired children benefit from 
phonological awareness training in the pull-out setting (Savela & Vilker-Krause, 1991; 
Domnick, Hodson & Coffman, & Wynne, 1993 ). Anecdotal clinical reports indicate that 
some speech-language pathologists are providing phonological awareness in the 
classroom, however, currently, no results have been published. The present study showed 
that speech-language impaired children can learn phonological awareness skills from the 
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classroom teacher, however, greater improvement was noted with the collaborative 
model. 
Practical Implications 
Past research has proven that phonological awareness skills are critical in the 
development of literacy (Catts & Karnhi, 1986; Bradley & Bryant, 1978; Frith, 1981). 
These skills must be broken down into phoneme, syllable, and word levels during the 
teaching process to ensure that children are explicitly understanding the concepts. Since 
the present study and others have demonstrated that phonological awareness training is 
beneficial, one implication is that phonological awareness training needs to be 
implemented. 
Phonological awareness training provided in both collaborative and consultative 
service delivery models was found to be beneficial, but not equally effective. Brady, 
Fowler, Winbury, & Stone (1994) suggest that teacher training often omits instruction on 
phonological awareness with the result that even experienced teachers lack insight about 
the phonological composition of words. Therefore, a second implication this study 
highlights is the need for further training for classroom teachers in the speech sound 
system, phonology of the language, and phonological awareness. Additionally, speech-
language pathologists receive little or no education about the process of learning to read. 
Therefore, more education for all professionals providing phonological awareness 
training may result in better services. If formal education is unavailable, teachers and 
speech-language pathologists can learn from each other's expertise by using the 
collaborative model. 
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Strengths of the Study 
The present study had many strengths. First, all groups of subjects were from the 
same demographic area, therefore few extraneous variables due to demographics can be 
determined. The subjects all resided in central Illinois not more than 50 miles from each 
other. All three groups were enrolled in half-day kindergarten classrooms and both 
teachers originated from central Illinois. 
Another advantage to the study was that the methods and activities used in 
teaching phonological awareness skills were consistent among the collaborative and 
consultative groups due to the heightened interaction between teacher, speech-language 
pathologist, and graduate students. The fact that the same teacher participated in both the 
collaborative and consultative classrooms indicated that differences between the two 
groups could be contributed to the role of the speech-language pathologist, not teacher 
variables. 
An additional strength of the present study includes that it is the first attempt to 
compare various roles of the speech-language pathologist in providing phonological 
awareness training. It is also the first study to report the phonological awareness skill 
progress of speech-language impaired kindergarten children who received training in the 
classroom setting. 
A final strength of this study was the cooperation of the classroom teacher who 
participated in the collaborative and consultative groups. This teacher participated in a 
unique type of consultative training by the extended observations and participation in the 
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collaborative model as well. This teacher was receptive to the techniques used during 
the phonological awareness training and made an effort to be consistent in her 
incorporation of this program into the classrooms curriculum. It was an asset that the 
differences between the collaborative and consultative models could not be attributed to 
teacher variables. 
Limitations of the Study 
Several limitations of the study should be recognized. First, the collaborative 
group received phonological awareness training from three graduate students, one speech-
language pathologist, and the classroom teacher. This student to adult ratio is typically 
uncommon in a regular education classroom and may have played a role in the significant 
increase in the subjects' phonological awareness skills. Although center time was the 
only part of each session when more than one adult was instructing, this low student to 
adult ratio may have affected the results of this study. 
This study was limited in nature in the fact that only three classrooms of children 
were involved. Additionally, since only two teachers in three classrooms participated in 
the present study, differences in the phonological awareness training and control groups 
may have been influenced by individual teacher variables. 
Finally, there is a lack of reputable test batteries which examine the reading 
proficiency of kindergarten children. Although the Woodcock-Johnson Test of 
Intelligibility is a good assessment tool, the Letter-Word Identification subtest 
administered to the subjects appeared to insufficiently assess the reading abilities of the 
subjects utilized for this study. It was impossible to delineate whether phonological 
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decoding abilities or sight word recognition was responsible for correct responses. A test 
designed to evaluate proficiency in the logographic, alphabetic, and orthographic stages 
ofFrith's (1981) literacy model would be ideal. 
Future Research 
One suggestion for future research is to determine a better means of measuring 
reading abilities. As mentioned previously, it is difficult to locate test batteries which 
accurately evaluate young children's reading skills. 
Research is also needed in the area of educating both classroom teachers and 
speech-language pathologists to effectively provide phonological awareness training 
programs and reading instruction. Additionally, the sequence and composition of 
phonological awareness training programs need to be investigated to determine critical 
elements and optimal order of presentation. 
In addition to replication of the current findings, future research with a larger 
number of kindergarten classes should be considered. An additional suggestion for future 
research is for individual teachers to participate in only one service delivery model. 
Similarly, one speech-language pathologist and one teacher for each classroom (rather 
than having more adults in the room) tends to be more realistic in regular education 
classrooms. The long-term effects of phonological awareness training continues to be a 
critical issue in understanding the development of reading abilities. A one-year follow-
up study of the collaborative and consultative subjects to determine the effect on reading 
skills is recommended. 
Answers to these questions will assist in determining optimal methods in 
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phonological awareness training and literacy success. Additionally, these answers may 
assist professionals involved in the instruction of literacy to become educated and provide 
services effectively and efficiently. 
Phonological Awareness 51 
Appendix A 
Research Participation Authorization 
,1 1 l!.~ABl.l~tll!D 11997 , '---'~ 
ILLINOIS UNIVERSITY 
C1H1111nrni1..:acilln Oi\11rucrs ~1nu S1..:ic::ni.:c::~ 
Spt.:1.:1..:h-Languagc-Hcaring Clinii.; 
Charlc::stun. IL 61920-3099 
Phone::: 217-581-2712 (TfY & Voice::) 
Fax: 217-581-7105 
Email: csldh@eiu.c::du 
Wc::b: www.eiu.edu\ac\sci\cds 
RESEARCH PARTICIPATION AUTHORIZATION 
I authorize research participation in the Smitley-Throneburg 
project held at Jefferson Elementary School in conj unction 
with Eastern Illinois University for 
(child's name) 
--------' who is my (birthdate) (relationship) 
I understand that the research procedures will be conducted by 
Ms. Jean Smitley and Dr. Rebecca Throneburg. I give my 
permission for the researchers to have access to my child's 
school records, and to use all data collected during the 
research, including video and audio recordings for teaching 
and publications. 
(parent signature) 
(address) 
(city) (state) 
(date) 
(zip) 
\.,:v .• , ...... ~-.•li.1o111 .".; .. 1f:.r:-.• :-"1•• 
• Ac.,:.JUllHl!n • 
.;...,,'"1-1-:....V.Cuu.• f',n,·t...·i., 
(parent names) 
(day phone) 
(evening phone) 
(witness) 
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Appendix B 
Research Approval From Human Resource 
Memorandum 
To: Rebecca Throneburg, Communication Disorders and Sciences 
From: Bud May, Director of Grants and Research ;fl. J'. 
September 4, 1997 . y O' Date: 
Re: IRB review of proposed metaphonologic research 
*************************************************************************** 
Thank you for submitting the aforementioned project to our office. Your proposed research has 
been reviewed and approved. 
Please proceed with our best wishes for success. 
xc: file 
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Appendix C 
The Phonological Awareness Test 
Copyright® 1997 UnguiSystems, Inc., 
3100 4th Avenue East Moline, IL 61244-9700 
All rights reserved, including the right to 
reproduce this work or portions thereof in any form. 
1-800 PRO IDEA (1-800-776-4332) 
Name---------------- Grade 
School ---------- Teacher 
-------
Examiner __________________ _ 
Date of Administration--------------
Year Month Day 
Birthdate -----------------
Year Month Day 
Chronological Age--------------
Year Month Day 
Rhyming 
Discrimination 
Production 
R- Age Percentlle Standard 
Score Equ1V111ency Rank Score Blending Raw Age Percentlle S-rd Score Equlvalency Rank Score 
Total 
AE 
Segmentation 
Sentences 
Syllables 
Phonemes 
Total 
AE 
Isolation 
Initial 
Final 
Medial 
Total 
AE 
Deletion 
Compounds & Syllables 
Phonemes 
Total 
AE 
Substitution 
With Manipulatives 
Without Manipulatives 
Total 
AE 
SS 
SS 
SS 
SS 
SS 
Raw 
Score 
Total 
Raw 
Score 
Total 
Raw 
Score 
Total 
Raw 
Score 
Total 
Raw 
Score 
Total 
Syllables 
Phonemes 
Total 
AE 
"· 
Raw Age Percentile Standard Q h 
Score Equlvalency Rank Score rap emeS 
. Raw Age Percentile Standard 
Score Equlvatency Rank Score 
Raw Age Percentile Standard 
Score Equivalency Rank Score 
Raw Age Percentile Standard 
Score Equlvalency Rank Score 
Consonants 
Long & Short Vowels 
Consonant Blends 
Consonant Digraphs 
A-Controlled Vowels 
Vowel Digraphs 
Diphthongs 
Total 
AE 
Decoding 
VC Words 
CVC Words 
Consonant Digraphs 
Consonant Blends 
Vowel Digraphs 
A-Controlled Vowels 
CVCe Words 
Diphthongs 
Total 
AE 
"· 
Total Test 
SS 
SS 
SS 
Raw 
Score 
Total 
Raw 
Score 
Total 
Raw 
Score 
Raw 
Scare 
Total 
Raw Age Percentile Standard 
Score Equlvalency Rank Sc«a 
Age Percentile Standard 
Equivalency Rank Score 
Raw 
Score 
Age 
Equiva&ency 
Percentile 
Rank 
Standard 
Scare 
Pronunciation Key~~~~~~~==~=~=~ 
Symbol Sample Word Symbol Sample Word 
a bat n nut 
-
a cake 0 top 
-
b boy 0 over 
.. 
ch chair 0 law 
d do oi boil 
e met OU mouse 
- pin e me p 
er fern r rip 
f fun s so 
g go sh shine 
h hold t toe 
sit th thick or that 
I high u but 
jam u tool or use 
k king v vine 
love w wet 
m mat z zoo 
Re{)eat stimulus foe: each item as necessary throughout the test. I 
Item Response 
1. book+ look yes 
2. fun• run yes 
3. ring• rat no 
4. box• mess no 
5. fish• dish yes 
Item Response 
1. can 
2. pot 
3. wnnkle 
4. brother 
5. bark 
"I'm going to say two words and ask you if they rhyme. Listen carefully.\ 
Do these words rhyme? fan • man" (yes) 
Stimulus: "Do these words rhyme? 
---·---" 
Score Item Response Score 
1 0 6. mop• hop yes 1 
1, 0 7. shoe• fan no 
1 0 8. sweater • better yes 
0 9. camper • hamper yes 
1 0 10. pudding • table no 1 
TOTAL 
"I'm going to say a word and I want you to tell me a word that rhymes 
with it. You can make up a word if you want to. Tell me a word that 
rhymes with bat." (rat, hat, sat, lat, etc.) 
Note: Nonsense rhyming words are acceptable. 
Stimulus: "Tell me a word that rhymes with ___ ." 
0 
0 
0 
0 
0 
Score Item Response Score 
0 6. kite 0 
0 7. bee 0 
1 0 8. paper 0 
0 9. shower 0 
0 10. monkey 0 
TOTAL 
Item 
1. 
2. 
3. 
4. 
5. 
Item 
1. 
2. 
3. 
4. 
5. 
Item 
1. 
2. 
3. 
4. 
5. 
He can swim. 
My cat is black. 
I am very tall. 
My dad's car won't start. 
That flower is pretty. 
pizza 
watermelon 
fix 
calendar 
television 
This task may not be 
appropriate for most 
five-year-olds. 
Response 
off /0 - f I 
me Im - el 
fat /f-a-t/ 
rock lr-o-kl 
brag lb-r-a-gl 
''I'm going to say a sentence, and I want you to clap one time for each 
word I say. My house is big. Now, clap it with me. Say the sentence again 
and clap once as you say each word. "My-house-is-big. Now, you try it 
by yourself. My house is big." ( 4 claps) 
Stimulus: "Clap one time for each word I say. 
Response Score Item Response Score 
3 claps 0 6. Some cows give milk. 4 claps 1 
4 claps 0 7. The clown has big feet. 5 claps 
4 claps 0 8. Let's go to school. 4 claps 
5 claps 0 9. I have ten books. 4 claps 
4 claps 1 0 10. The kite is flying high. 5 claps 
TOTAL 
"I'm going to say a word, and I want you to clap one time for each word 
part or syllable I say. Saturday. Now, clap it with me." Say the word again 
and clap once as you say each syllable. "Sat-ur-day. Now, you try it by 
yourself. Saturday." ( 3 claps) 
Stimulus: "Clap one time for each syllable in the word 
0 
0 
0 
0 
0 
Response Score Item Response Score 
2 claps 0 6. moose 1 clap 0 
4 claps 0 7. elephant 3 claps 0 
1 clap 0 8. pillow 2 claps 0 
3 claps 0 9. kindergarten 4 claps 0 
4 claps 0 10. candy 2 claps 0 
TOTAL 
---
"I'm going to say a word, and then I'll say each sound in the word. Listen ) 
carefully. Cat." Say the individual sounds, pausing s!ightly between each one. 
1
. 
le-a-ti. 
Stimulus: "Tell me each sound in ___ _ 
_) 
Score Item Response Score 
0 6. plop lp-1-o-pl 
0 7. liver I I - i - v - er I 
0 8. eyebrow I 1· - b - r - ou I 
0 9. seashell Is -e -sh - e - I I 
0 10. plant lp·l-a-n-t/ 
0 
0 
0 
0 
0 
TOTAL 
-------
Isolation=================~~ 
Item Response 
1. bite /b/ 
2. toy It/ 
3. dinosaur /d/ 
4. fudge If I 
5. nose /n/ 
Item Response 
1. bug lg/ 
2. rat It/ 
3. math /th/ 
4. pitch /ch/ 
5. tub I bl 
This task may not be 
appropriate for most 
five-year-olds. 
Item Response 
1. cup Jul 
2. mouse foul 
3. and In/ 
4. coin /oi/ 
5. gas /al 
"I'm going to say a word, and I want you to tell me the beginning or first 
sound in the word. What's the beginning sound in the word cat?" /k/ 
Stimulus: "What's the beginning sound in the word ?" 
Score Item Response Score 
0 6. apple /al 1 0 
1 0 7. garage lg/ 1 0 
0 8. happy /h/ 0 
0 9. chalk /ch/ 0 
0 10. laugh /I/ 0 
TOTAL 
"I'm going to say a word, and I want you to tell me the ending or last 
sound in the word. Whafs the ending sound in the word cat?" /ti 
Stimulus: "What's the ending sound in the word ?" 
Score Item Response Score 
0 6. wish /sh I 0 
0 7. bear Ir/ 1 0 
0 8. plum Im/ 0 
0 9. cute It/ 0 
0 10. please /z/ 0 
TOTAL 
"I'm going to say a word, and I want you to tell me the middle sound ~ 
the word. What's the middle sound in the word cat?" (a) 
Stimulus: "What's the middle sound in the word ?" ) 
Score Item Response Score 
0 6. pod lo/ 0 
0 7. sky /k/ 0 
0 8. bait 1a1 0 
0 9. moon tut 0 
0 10. cone 101 0 
TOTAL 
Item 
1. Say mailbox. 
2. Say spacesNp. 
3. Say sailboat. 
4. Say baseball. 
5. Say birdhouse. 
6. Say kangaroo. 
7. Say umbrella. 
8. Say weaver. 
9. Say octopus. 
10. Say macaroni. 
Item 
1. Say pan. 
2. Say seat. 
3. Say chair. 
4. Say fox. 
5. Say mane. 
6. Say wise. 
7. Say sea/. 
8. Say boat. 
9. Say sled. 
10. Say plane. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
("I'm going to ask you to say a word and then to say it ag~ 
without one of its parts. Say snowman." Student says snowman. 
"Now say it again, but don't say man." (snow) 
Response Score 
Say it again, but don't say box. mail 0 
Say it again, but don't say space. ship 0 
Say it again, but don't say sail. boat 1 0 
Say it again, but don't say ball. base 0 
Say it again, but don't say house. bird 0 
Say it again, but don't say roo. kanga 0 
Say it again, but don't say um. brella 0 
Say it again, but don't say wea . ver 0 
Say it again, but don't say pus. octo 0 
Say it again, but don't say mac. aroni 0 
TOTAL 
"I'm going to ask you to say a word and then to say it again without one ~ 
of its sounds. Say cat." Student says cat. "Now say it again, but don't j' 
say/k/." (at) . 
--------------------------------
Response Score 
• Say it again, but don't say /p/. an 0 
• Say it again, but don't say Is/. eat 1 0 
• Say it again, but don't say /ch/. air 0 
• Say it again, but don't say /fl. ox 0 
-
• Say it again, but don't say /n/. ma 0 
• Say it again, but don't say /z/. 
-
W! 0 
• Say it again, but don't say I 11. sea 0 
• Say it again, but don't say i ti. bo 0 
• Say it again, but don't say ls/. led 0 
• Say it again, but don't say I pl. !an 0 
TOTAL 
Substitution================~ 
Item 
1. 
2. 
3. 
4. 
5. 
Place eight blocks near the student, two of each color. From this group, 
choose three blocks of different colors and place them in front of the student. 
"I'm going to show you how to make the word fun with these blocks. Each block is one sound of the 
word." Say "f - u - n" while pointing to each block in tum as the student would read them (student's left to right). 
Say the sounds of the word fun, not the letter names. "Now, watch how I change fun to run." Replace the 
first block with a different colored block and say, "Now it says run." Replace all three blocks with different 
colored blocks for map (still using three different colors). 
Note: Ignore any errors and go on to the next item. 
Response Score 
This is map. Change map to mop. 0 
This is mop. Change mop to cop. • 
This is cop. Change cop to cap. 0 
This is cap. Change cap to cad. 0 
This is cad. Change cad to sad. • 
• 0 
• 0 
0 
0 
0 
0 
• 0 
0 
0 
0 
0 
0 
Change all three blocks. 
6. This is Tom. 
7. This is top. 
8. This is tip. 
9. This is tick. 
10. This is took. 
This task may not be appropriate 
for most five-year-olds. 
Item 
1. Say cow. 
2. Say out. 
3. Say mouse. 
4. Say pile. 
5. Say drain. 
6 Say sheep. 
7 Say peach. 
8. Say whale. 
9. Say block. 
10. Say skip. 
Change Tom to top. D 
Change top to tip. 0 
Change tip to tick. 0 
Change tick to took. D 
Change took to look. • 
0 
• 0 
• D 
• 0 
• D 
D 
TOTAL 
0 
0 
1 0 
0 
0 
"I'm going to make one word into another word by changing 
one sound. Then, I'll ask you to do it. The word is paint. 
Listen while I change the /p/ to /f /. Faint." 
Response Score 
• Change /k/ to /h/. how 0 
• Change /au/ to /al. at 0 
• Change /s/ to /th/. mouth 0 
• Change IT/ to /a/. pail 0 
• Change Id! to I ti. train 0 
• Change 101 to Ii/. ship 0 
• Change /ch/ to /s/. peace 0 
• Change /a/ to 101. wheel 0 
• Change lb/ to /k/. clock 0 
• Change /k/ to II! . slip 0 
TOTAL 
---
Item 
1. win - dow 
2. flow - er 
3. can - dy 
4. com - pu - ter 
5. moun - tain 
Item 
1. /b - oi/ 
2. In - el 
3. ;p - 01 
4. /s-i-t/ 
5. /f-1-T/ 
"I'll say the parts of a word. You guess what the word is. What word is 
this?" Pause for one second between syllables. "ta - ble" (table) If the child 
repeats the word in parts, say, "Say it faster, like this, table." 
Stimulus: "What word is this? " 
Response Score Item Response Score 
window 1 0 6. bas - ket basket 1 0 
flower 1 0 7. tel - e - phone telephone 1 0 
candy 1 0 8. croc - o - dile crocodile 1 0 
computer 1 0 9. die - tion - ar - y dictionary 1 0 
mountain 1 0 10. con - ver - ti - ble convertible 1 0 
Response 
boy 
knee 
paw 
sit 
fly 
TOTAL 
"I'll say the sounds of a word. You guess what the word is. What word is 
this? Pause for one second between sounds. /p - o - p/." (pop) If the child 
repeats the word by sounds, say, "Say it faster, like this, pop." 
Stimulus: "What word is this? " 
Score Item Response Score 
1 0 6. Im - OU - sf mouse 0 
0 7. /k-1-n-d/ kind 1 0 
0 8. /s-n-a-p/ snap 1 0 
0 9. /m-i-1-k/ milk 1 0 
0 10. Is - I - i - p - er I slipper 0 
TOTAL 
---
Item 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Item 
21. 
22. 
23. 
24. 
25. 
Item 
31. 
32. 
33. 
34. 
35. 
Use the Graphemes booklet for this subtest. 
"I'm going to show you some letters. I want you to tell me what sound each letter makes." 
Stimulus: "Tell me what sound this makes." 
Note: If the student gives one correct sound for le, g, s/, prompt for the other sound by asking, "What's another 
sound this makes?" If the student is able to provide one correct sound, score the item as correct. 
Response Score Item Response Score 
b /bl 0 11 . n In/ 0 
c /k, s/ 0 12. p /p/ 1 0 
d /di 0 13. q /k, kw/ 0 
f If/ 0 1L Ir/ 0 
g lg, j/ 0 15. s /s, z/ 0 
h /h/ 1 0 16. It! 0 
/j/ 1 0 17. v /v/ 0 
k /k/ 0 18. w /w/ 0 
/I/ 0 19. x /eks, z, ks/ 0 
m /ml 0 20. z /z/ 0 
TOTAL 
Note: Use the same vowel card to elicit both the short and the long vowel sounds 
below. If necessary, prompt with "Now tell me the other sound this letter makes." 
Response Score Item Response Score 
a la/ as in bat 0 26. /I I as 1n high 0 
a !al as in cake 0 27. 0 I of as in top 0 
e /el as in met 0 28. 0 I of as in over 0 
e /el as in me 0 29. u / U / as in but 0 
Ii I as in sit 0 30. u /u I as in use or tool 0 
TOTAL 
Items 31- 58 of this subtest may not be 
appropriate for most five-year-olds. 
Response Score Item Response Score 
bl I bl I as in blue 0 36. SC /sk/ as in scar 0 
gr I gr I as in grass 0 37. str I str I as in street 0 
sm Ism I as in smoke 0 38. shr I shr I as in shrill 0 
er /kr i as in cry 0 39. spl I spl I as in splash 0 
fl I fl I as in fly 0 40. thr I th r I as in th.-oat 0 
TOTAL 
---
Item Response Score Item Response Score 
41. sh I sh I as in shine 0 45. ar I ar I as in car 1 0 
42. th I th I as in thick or that 1 0 46. er I er I as in tem 1 0 
43. wh I W, hw I as in when 0 47. ir I er I as in bird 1 0 
44. ch I ch I as in chair 0 48. or I or I as in ham 0 
TOTAL 49. ur I er I as in tum 1 0 
TOTAL 
Item Response Score Item Response Score 
50. ee /el as in meet 0 55. OU I OU I as in mouse 1 0 
51. ea /el as in reach 1 0 56. oi I oi I as in bait 0 
52. oe fol asinhoe 1 0 57. ow /ou, of as in how or low 0 
53. oa fol as in boat 0 58. oy foil asinboy 0 
54. ai /al as in bait 1 0 TOTAL 
TOTAL 
Decoding~~~~~~~~~~~~~~~~~~ 
This subtest may not be appropnate 
for most five-year-olds. Use the Decoding booklet for this subtest. 
"I'm going to show you some made-up words. I want you to read each one to me." 
Note: If the student gives a response that may be correct in some words but is not the target response, prompt for 
another sound by asking, "What's another way to say this word?" 
Item Response Score Item Response Score 
1. ip lip I as in lip 1 0 6. en I en I as in den 0 
2. ob I ob I as in Bob 1 0 7. ut I ut/ as in but 0 
3. um I um I as in thumb 0 8. im /im/ asinhim 0 
4. ek I ek/ as in pec1< 1 0 9. og I og I as in cog 0 
5. af I af I as in half 0 10. ap I ap I as in rap 0 
TOTAL 
Item Response Score Item Response Score 
11. cag I cag I as in bag 0 16. bol I bol I as in doll 0 
12. rap I rop I as in hop 1 0 17. sal I sal I as in pal 0 
13. keb I keb I as in deb 0 18. lep I lep/ as in pep 0 
14. furn /furn I as in hum 0 19. pid I pid I as 1n did 1 0 
15. hin /hin/ asinfin 0 20. mun I mun I as in fun 0 
TOTAL 
'., '-~:'~ c1i: :: -,:~< ,:,,~ ';~:~, ~~~:J,~; 
1graQ~. ,.~··'~'~ ;. 
Item Response Score Item Response Score 
21. thip /thip/ asinsip 0 26. th amp I thamp I as in damp 0 
22. chun I chun I as in fun 1 0 27. nu ch I nuch I as in such 0 
23. whuff I wuf, hwuf I as in fluff 0 28. whib I wib, hwib I as in bib 0 
24. nish I nish I as in wish 0 29. shorn I shorn I as in Tom 0 
25. vath /vath I as in bath 0 30. pash I pash I as in cash 0 
TOTAL 
Item Response Score Item Response Score 
31. bund I bund I as in fund 0 36. brild I brild I as in filled 0 
32. cront I cront! as in font 0 37. crag I krag I as in gag 0 
33. drab I drab I as m throb 0 38. bi st I bi st I as in list 0 
34. smesk I smesk I as in desk 0 39. slank I slank I as in thank 0 
35. grel I grel I as in shell 0 40. hi mp I hi mp I as in chimp 0 
TOTAL 
Decoding 
Item Response Score Item Response Score 
41. meep I m e p I as in beep 0 46. jeax I j e ks I as in teaks 0 
42. faim If a ml as in same 0 47. doak Id 0 k/ as in soak 0 
43. sead Is e di as in bead 1 0 48. voe Iv ol as in doe 0 
44. co an lk O nl as in loan 1 0 49. kall /k a II as in tail 0 
45. loe II of as in doe 1 0 50. teeg /t e g/ as in league 0 
TOTAL 
!"' ~:·· ~='i ~- ~ ,..~ !,:. ~·p;::¥; ~..,--~ -~ ... ~ •"'f' .. ~ 
. j ~ :.f(.;-r;t1'l ~-q~J J j !""';.(, '"\:'{1\'' ;;,: ;.!: ;) 
,, --.. .,._.,'-~ ...... :1..,,.~:>..-... -~~\~-~ "T'"·)·l ?-......,... ... , ,(/ 
;'I!;.:·,,,~,.,_~ ,£.-...... ~#~ •• ~-.w:;ot-;!<- ;--. • ._._~ ,__,., 
Item Response Score Item Response Score 
51. curt I kerf I as in surf 0 56. tarb I tarb I as in Barb 0 
52. di rd I derd I as in bird 1 0 57. nerg /nerg/ asin(ice)berg 0 
53. merk I merk I as in jerk 1 0 58. yirp I yerp I as in chirp 1 0 
54. sarp I sarp I as in tarp 1 0 59. forf I fa rf I as in wharf 0 
55. bort I bort I as in sort 1 0 60. hurm I he rm I as in worm 0 
TOTAL 
Item Response . Score Item Response Score 
61. mave I m a v I as in gave 0 66. bame I b a m I as in fame 0 
62. fepe If e p/ as in weep 1 0 67. bove I b 0 V I as in cove 0 
63. pate I p 0 ti as in tote 0 68. I ere /I er/ as inhere 1 0 
64. tupe /t Up/ as in soup 0 69. sipe IS I p I as in wipe 0 
65. rike I r I k I as in bike 0 70. puze Ip U Z I as in ooze or fuse 0 
TOTAL 
Item Response Score Item Response Score 
71. may I moi I as in boy 0 76. laid I loid I as in void 0 
72. pail I pail I as in soil 0 77. cown I kaun, k a n I as in down or own 0 
73. tause I taus I as in mouse 0 78. vaust I vaust I as in joust 0 
74. nawl /naul, no I/ asinow1oroow1 1 0 79. do; I doi I as in joy 0 
75. stain I stain I as in coin 0 80. tound I taund I as in round 0 
TOTAL 
Invented Spelling~~~~~~~~~~~~~~ 
This subtest is optional and does not 
yield a standardized score. Provide the student with a sheet of lined paper. 
"I'm going to ask you to spell some words. I know you may not know how to spell them, but I want you to 
do the best you can." 
Dictate the list below to the student. Stop when you've presented enough items to determine the student's spelling 
stage and knowledge of specific sounds. 
1. unicycle 8. hole 
2. pecked 9. trucks 
3. dumpster 10. singing 
4. called 11. flowers 
5. dream 12. church 
6. matter 13. shepherd 
7. moth 14. squish 
Check spelling skills consistently represented correctly: 
Initial Sounds 
Final Sounds 
Short Vowels 
Long Vowels 
Consonant Blends 
Consonant Digraphs 
Check the student's spelling stage: 
Prerepresentational 
Developmental 
Representational 
Conventional 
A-Controlled 
Vowel Digraphs 
Diphthongs 
Endings 
Plurals 
16-7 -987654321 
10-0 
9-6 
9-0 
8-6 
8-0 
7-6 
7-0 
6-6 
6-0 
5-6 
5-0 
145 
140 
135 
130 
125 
120 
115 
110 
105 
100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
Age Equivalency Profile 
·---"!"----,---~--,....--- 10-0 
----r---;----+----i-----t----r----+----+----t-----9-0 
----r----r----+-----+-----+-----+-----+-----+-----+---~8-6 
----r----+-----+-----+-----+-----+-----+-----+-----+---~8-0 
----+-----+-----+-----+-----+-----4-----+-----+-----+---~7-6 
-----r----+----+----+-----+-----+-----4-----+-----+---~7-0 
----+-----+-----+----+-----+-----+-----4----_,_----+---~6-6 
----r----+----+----+-----+-----+-----+-----+-----+---~6-0 
-----r-----+----+-----+----+-----+-----+----+----+----5-6 
___ __. ____ ..._ ___ _._ ___ __. ____ ..__ ___ _._ ___ __,_ ____ "------'-----5-0 
-,..<::-°' ~o<:- ~o<:-~~ ~ ~'Ii ~'<:' ~'Ii ,., 
c/'o; 
Standard Score Profile 
~~-:--y-~-:--.--:-~~-r-~~-.~~-:--r---:--:-~~~~-r~-:-:;;;;i;;:s:~~::-:-r-:--:---:::--145 
~---r----t-----+-----+-----ir------+-----+----'---+;--,,----"--+--"----140 
~~SE£t:~~~!E2i~~t======l==~~=t32::£:~~~====t:==~~li!l~~~~32~135 ..:.'. 130
~~~125 
.;.:;::;:.,."-'-f_.;:;;;;...;.,.-,--.,,..,;;. 1 20 
-~-~~-~~-+-_...:_...:_...:-+-----+-----J:....._...: _ _...:.:+-~---J:.....-_...:.:....:.::~~~_...:_...:+.:--'---_...:~115 
-~---+-----1------+-----+-----+------lf-----l-----+----+---~-110 
~----!t------+----l-----+----+-----l-----+-----+-----t----105 
----+------+----+-----+----+-----+-----+----+----+----100 
·~°' ·O<:-~ ~ ~ ~-<:-.;,;, 'Ii<:-~ 
~o<:-
o''li ,., 
Mean Staridard Score = 100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
Standard Deviation = 15 
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Appendix D 
The Letter-Word Identification Subtest of 
The Woodcock-Johnson Test oflntelligibility 
WooococK-JOHNSON 
~1c~ara N Nccacccx 
M Bonner Jonnson 
9-2205 7 
F 0 R M A 
Tests of Achievement · ' IJ-R 
STANOARO & SUPPLEMENTAL BATTERIES T E S T R E C 0 R D 
~ c Name ____________ _ ID Sex: 0 '::J Examiner __________ _ 
Grade Years Years Years of Year Day 
Placement -------- Retained ____ Skipped ---- Schooling -----
Schoel/ Teacher/ Cit:-11 Testing Date: 
Agency _____________ Department ___________ State----------- Birth Date: 
Adult 
Subjects: Education---------------- Occupation----------------
Difference: 
Age: 
Other (Retro to whole rroitlls) Information ______________________________________ ~----------------J 
Does the subject have glasses? 
Does the subject have a hearing aid? 
OYes 
OYes 
ONo 
ONo 
Were the'/ used during testing? 
Was it used during testing? 
OYes 
OYes 
ONo 
ONo 
Age/Grade Profile: Tests RMls and PRs based on 
Developmental Levels 
0 Age__ 0 Grade __ EASY DIFFICULT I+-- ~I ;ona1 
2-3 2-9 3-3 4-0 5--0 7-0 10-0 12-0 14-0 16-0 18-0 21 25 ASEEOUl'IN.BIT-........_.,.......-..._,._....._..--..__..,..._..__..--_.__....___._ _______ ..--_.__..,...__.. __ ......,._._.,._........,._._,_ 
2-0 H 3-0 3-0 H !;-8 &-6 7-6 9-0 . 11-0 13-0 15--0 17-0 19 23 27 
K.5 1.5 2.5 3.5 5.0 7.0 9.0 11.0 13.0 16.9 
K.O 1.0 2.0 3.0 4.0 6.0 8.0 10.0 12.0 15.0 
22 letter-Word ~-- 320 340 350 360 370 380 400 420 440 460 470 480 490 soo 510 520 530 540 550 560 565 •• >565 
Identification ............ ------------------------------------------··......_ 310 320 330 340 350 360 380 400 420 440 450 460 470 460 490 500 510 520 530 540 545 >545 
23 Passage C-Omprehension 
380 390 400 420 450 470 480 490 500 510 520 . 530 540 550 >550 
...,. ..... ,.._.,.._ .... _,..._.,..._.,. ..... _.,. ........... ,..__ ...... ,._ __ _,----...... --..... ----.-... ...,... 
..... _ ...... ___ ...... _._ ............ _ ...... __ ..._ __ ._ __ _. ___ _._ __ ..... ________ ......_ 
380 400 430 450 460 470 480 490 500 510 520 530 >530 
31 Word Atta ex 
32 Reading Vocabulary 
24 Calculation 
25 Applied Problems 
33 Quantitative Concepts 
430 450 470 480 490 500 505 510 515 520 525 >525 
-----------------------------···--.--
_.. ________ _._ _____________________ ...._ ___ _.__ 
430 450 460 470 485 490 495 500 505 >505 
420 440 460 480 490 SW 510 520 530 540 550 555 >555 _,...___,..__..;;.;;. __ .,.__..;;.;;. ___ .,._ __ '""'" __ -"'i ____ ...,.._,.,_;;,..__...,.. __ _.... ___ _,... 
..... __ 420..__ ... 440 ___ 460 ...... _ ... 47_0 __ 480.._ _ ... 490 ___ _.500 ____ 51 .... 0--5"-20--530 ...... _53...,5 .. ·;sJs 
380 400 420 440 450 460 470 480 490 500 510 520 530 540 
<350 350 3'70 390 410 430 440 450 460 ·470 480 490 500 510 520 530 540 550 560 >560 
-.,........ . .. _,....... 
--i... ......... _...__...._...._ _ _...._.._ __ .__ ..... _....__ ...... _...._ ______ _.... __ ...... __ _.. __ _.... _ _.__ ....... ____ _.__ 
330 350 370 390 410 420 430 440 450 460 470 480 490 500 510 520 530 >40 >540 
400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 >560 ~-....-...... _.,.;.....,..__.,.;....._,_......,~_,----;-..-.,~-..---;,o--_.,. __ ..,... ___ ...,.... ___ .-· .. ....,... 
~380~-390.,_400...__4..,10-420..__430...__44...._0 -4""'50--4-'60--4-'7-0 -480""'--4""90--500....__5..,I0--~52._0 __ __,530~---:-540~· ··; 
K.5 1.5 2.5 3.5 5.0 7.0 9.0 11.0 13.0 16.9 
GRADEEQUIVAUNT--_._--------------------------"-
K.O 1.0 2.0 3.0 40 6.0 8.0 10.0 12.0 15.0 
2·3 2·9 3-3 4--0 5-0 6-0 7-0 8-0 10-0 12-0 \4-0 16-0 18-0 21 25 
AGEEQUIVAUNT--'--_..---------------------~----------~ 
2-0 2-6 3-0 3-0 4-6 5-6 1)-6 7-6 9-0 11-0 13-0 15-0 17-0 19 23 27 
Do ttiese test n:isults provide a fair 
W AMI PR 
D~-
22 
W AMI PR 
D~-
23 
W AMI PR 
D~-
31 
W RMI PR 
D~--
32 
W AMI PR 
D~--
24 
w RMI PR 
D~-
25 
W RMI PR 
D_.w_ 
33 
OYes re;presentation of the subject's present functioning? 
If r.ot, what is the reason 
ONo 
Ccpynght {) 1989 by u~ The Riverside 
for questioning the results? ------------------------
The Riverside Publishing Company 
Ail r•ghts reserved. 
~ Publishing Compctny 
~ 11 f{tHHJhluu .lli0111/ 11,,111u11111 
4 
Standard Battery: Tests 22 ta 30 
Letter-Word Identification Bual: 6 lowest-numbered items correct 
Ceiling: 6 highest-numbered items failed 
Seara 1,0 
Finl Lat 
1Hlll 1Hlll 
A - - &1Jl house 
····························· 
1 _ ~ chair 
········································ 
2_.c;;Q book 
········································ 
3_ lrf dog 
4_..B cat 
........................................ 
5_0 
6_S 
?_A 
a_z 
g_G 
10_0 
11_m 
12_h 
13_j 
14_to 
15_in 
16_dog 
17_as 
18_get 
19_was 
20 __ his 
21 _when 
22_fixed 
23_must 
24_about 
25 __ part 
26_knew 
27 __ because 
28 _faster 
29_whole 
30 _ shoulder 
31 _island 
32 _ correctly 
33_since 
34 _ personal 
35 _ experiment 
36 _ distance 
37 _ bounties 
38 _process 
39 _ doubtful 
40 _ moustache 
41 _cologne 
42 __ hesitating 
43 _ masculine 
44 _ sufficient 
45 _ domesticated 
46 _preyed 
4 7 _ therapeutic 
48 _ significance 
49_ bouquet 
50 _ apparatus 
51 _diacritical 
52 _ debutante 
53 _ trivialities 
54 _ expostulate 
55 _ stochastic 
56 _ ubiquitous 
57 _ enceiqte 
Test 22- Letter-Word Identification 
Form A 
SCORING TABLE 
Ellcirde entire row for Ille flaw Score 
Aft .SEii 
Seen w (W) AE GE 
0 316 12 2-025 K.02 
1 327 11 2-1 K.04 
2 335 8 2-7 K.07 
3 343 8 3-0 K.011 
4 350 7 3-5 K.01a 
5 356 7 3-9 K.02• 
6 362 7 4-1 K.CJ30 
7 367 7 4-5 K.037 
8 372 7 4-8 K.Q-'3 
9 376 7 5-0 K.oso 
10 381 7 5-3 K.1 
11 386 7 5-6 K.3 
12 392 8 5-8 K.5 
13 398 8 5-11 K.7 
14 404 7 6-2 K.8 
15 410 7 6-4 K.9 
16 415 6 6-6 1.0 
17 419 6 6-7 1.1 
18 423 6 6-8 1.2 
19 427 6 6-10 1.3 
20 430 6 6-11 1.4 
21 434 6 7-0 1.5 
22 437 6 7-1 1.5 
23 440 6 7-2 1.6 
24 444 6 7-3 1.7 
25 447 6 7-4 1.8 
26 450 6 7-6 1.9 
27 453 6 7-7 2.0 
28 457 6 7-8 2.1 
29 460 6 7-10 2.3 
30 463 5 7-11 2.4 
31 466 5 8-1 2.6 
32 470 5 8-2 2.B 
33 473 5 B-4 2.9 
34 476 5 8-6 3.1 
35 479 5 8-8 3.3 
36 482 5 8-10 3.6 
37 485 5 9-0 3.8 
38 488 5 9-3 4.1 
39 492 5 9-6 4.4 
40 495 5 9-11 4.7 
41 498 5 10-4 5.1 
42 501 5 10-9 5.4 
43 504 5 11-2 5.B 
44 507 5 11-7 6.2 
45 511 5 12-0 6.7 
46 514 5 12-6 7.1 
47 517 6 13-0 7.6 
48 520 6 13-7 8.2 
49 524 6 14-3 8.9 
50 528 6 15-1 9.7 
51 532 6 16-2 10.7 
52 536 7 17-8 11.9 
53 542 7 21 13.6 
54 548 8 27 16.8 
55 557 10 3210 16.970 
56 572 14 3295 16.990 
57 589 16 3299 16.999 
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